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ArrayTrack Overview

Microarray DB

Library

hé?\

An integrated environment for
microarray data management,
analysis and interpretation.

Using ArrayTrack, the user can
apply analysis method from Tool
to microarray DB and then get
Information from the linked LIB for
biological interpretation




Microarray DB

Data is organized as a hierarchical tree structure:

EXp owner
watahase Contents
R ANONYMOUS
= e %ﬁﬂﬁy—igrpsﬂatum
¢ [C] Significant Gene Lists
. . s 122geneMorm_Fold1.4_P0.04
Slgnlflcant Mz 123geneMAS5 Fold1.5 _PO.05

Gene List Mz 135gene_PermutationP0.05F ald 1.5
DO_T12_B_aD0_T12 B[Biatin]
Hyb Name MASS data {D0_T12_B_a} [file: Temp35270.bd]

N Meanmtedian acaling, ifs=M t=1000.0,s=Median sb=%{0D0_T12Z_B_a}
Raw Data

Normalized Data




Exploring DB
S

7

-5
-5

data to access various functions

M ANONYMOUS
Y- | rt Multiple Hybridizati
mport Multiple ridizations...
¢ Enc ™ ? 4]
¢ @ Rename [uTiR=s=Taul
Signiﬁﬁtﬂ Gene List Display
Select datasets... Import
Select normalized datasets... Export
o m no Show hybridizations spreadsheet Delete

o] Demao_|
o= [ Affy-2or

7§ ANONYMOUS
& [ Demo-MCTR

! MNCTR-Mousesk-2 good samp\e A[CyB] | sample C[CyS]

Show possible flip-dye hybridization pairs
Expand completely

=

o EF top [file: ardt*

q Total Int.

GenePiy

%l Channel

[ LowEsS

o BB NCTR-Mouses

o [ Derma_dye flip pair

o [0 Affy-2rms-Ratl 34

o [0 2Ch_zStrain_20k:
f FDATRAINING

FEDERICO GOODSAID
FalAN

JBOWHYER

Rename

FH View data set(s) as wide spreadsheet - datasets side by side

Export

& scatter plot for data

gf' Mixzed scatterplot

i WA plot for data

m Virtual array image for data
m Actual array image for data
“ew. Rank intensity plot for data
Analysis

>

b
b
|
o @ HONGFANGTEST
&
-
b

f1 JLEIGHTON
LsHI
WTONG
ALK

o f YYONNE

% Quality control

g Quality filtering

[ Normalize...

Duplicate data set

Copy data set for pasting elsewhere
Tree options...

¢ ANONYMOUS
?

Cd Demo-NCTR

Right-click exp, hybridization, raw data and normalized

¢ m MCTR-Mousesk-2 good sample ACY3] | sample ClCya]

o B top[ile; ard1161_2003-04

Import data
T Total Int. Marm., subtra Rename [%
GenePix Mean Log Rat
Expand completehy

%Channel Scaling, targe
N

LOWWESS, robustness
o BB NCTR-Mouseskl sample AlC

s T

o AMONYMOUS
¢ CJ Dema-NCTR

.o

Collapse completely

Tree options...

? m MCTR-Mausesk-2 good sample A[Cy3] | sample C[Cya]
¢ BH tap [file: ard1 161 2003 DQ 15 K25 1stscant0p gpr] sample A[Cy3] | sample C[C\,rS]

T Total Int. N
GenePix hg
%}Channel 5
[ LowESS, 1
o B NCTR-Mouseski
o [ Derno_dye flip pair
o= [ Affy-20rps-Ratl 34
o= 03 2Ch_28train_20Kchip

Rename

H View data set{s) as wide spreadsheet - datasets side by side
Export ]
# Scatter plot for data

ﬁ' Mixed scatterplot

i#is WA plot for data

- 'i- FDATRAINING

o g FEDERICO GOODSAID

o FQIAN

o f HONGFANGTEST
JBOWYER
JLEIGHTOMN

o @ LEHI

m Virtual array image for data [%

m Actual array image for data

", Rank intensity plot for data

Analysis »
Tree options...




Importing Data

] Input Form i :

(@) Experiment Desian

*is required

*Experiment ID: [Demo-NCTR ‘ 1 Delete Exn H 47 Edit Privieges |

] o8 | #[10 | s 2002
*Institute; NCTR [ ] oiision: [rowr [~]

*Exp Types: % Select
a ords: [rat, liver, circadian
Gn

ExpDesignProtocol: ||
idizati : [ || Import H & Esport ‘
Labeling Protocols: | mport || & Expore
RNA Extraction Protocols: | mport || & Expore
[E— |
Significant Gene List: |

Array Infomation

= —
Slide ID:

* Array Platform: O One Channel ® Two Channel

Slide has: Bﬂ armay(s)
Array used: m times

Hybx Infomation

By whom:
When(mmiddApyy):

QC Notes for Hyh:

Sample & Label Information

Channel 1 | Channel2 |

Label by whom: ] ]
QC Notes for Lahel:
Data Import

1. create experiment

2. create hybridization

3. create array type (if not existed in AT
Chip Lib)

4, create sample

MicroarrayDB stores DNA microarray gene
expression experimental data together with
essential annotation information about an
experiment, its protocol and the samples.

Support data from one-channel and two-
channel.




Searching Libraries

@ Librany

. ID Converter
% Gene Librany
;,?__ Fathmeay Librarny
ﬁ Frotein Library

I (Pl Library
B Orthologene Library

“ | GOFFA Library
'™ Chip Library
SR Toxicant Library
& EDKE Library

There are nine libraries in ArrayTrack.
All the libraries are interlinked.

The libraries integrate gene, protein, pathway
and other data allowing data interrogation and
mining of data across data types.

Several ways to activate these libraries
-From library panel

-From the Library pull-down menu

-From the results of analysis (e.g. T-test)




Analysis Tools

@ Tool

&b, quality Tools
&2 auality Control

52 auality Filtering
[ﬁl Mormalization Methods

= Visualization Tools
#F sScatterplot
#F Mixed Scatterplot
eReie P4 ot
B wvirtual Array Viewer
", Rank Intensity Plot
il Barchart
@ vennDiagram

B LowESS
B Total Intensity Rorm.
B meanmedian Scaling
B cenePixmMean Log Ratio Rarm.
B Lincarglowess
& pnalysis
T T-Test
AF Arova,
F-alue Plot
r'i'F',]1 Hierarchical Cluster Analysis
=& PCA

Tools:
*Quality Tools

Provides various visual plots and numerical parameters for
measuring the quality of a hyb, and filtering the unwanted spots.

Normalization Methods

Correct systematic variations in microarray data introduced by
experimental factors

*Analysis
Provides different methods to evaluate the microarray data

*Visualization Tools
Provides a direct view to identify abnormalities within data.




Microarray Data Processing

o Importlng data < Loading array data into AT

® Normallzatlon <Ensure cross-chip comparison

e Gene Selection <ﬂentify a list of significant genes

® Interpreta“()n @]rpret data using pathways and GO

*r




Importing Data

[rRs—

QC Notes for Hyb: |

fz; ArrayTrack - FDA network
Database Library Tool Export Help

@ %{% Hew Fxp %{% Hew Array Type

4

w e

_ 5

Eg Datahase Contents

¢ ANONYMOUS
¢ I Demo-MCTR

Create experiment
create hybridization

create array type (if not
existed in AT Chip LIB)

create sample




Normalization

e To remove systematic variations across chips and
ensure a valid cross-chip comparison

o FOIAN
o [ affy_2grp_Ratil2d

1. R|ght_cl|ck an experiment o | Do_T12_| Import Multiple Hybridizations...

o B Mass{ Rename

2. Select “raw datasets...” [P Vel gignificant Gene List .
¥ a Dl SEIE raw datasets...

o EH MASS
[ﬁh.ﬂe Select normalized datasets...

+ WM Do_T1z_| Show hybridizations spreadsheet
¢ E MASS (| Show possible flip-iye hybridization pairs
[ﬁ| hte
+ M oo_Tz_

¢ B MASS
[l e Tree options...

Expand completehy
Collapse completely

IE‘ Select dataset descriptions containing:

|* |

| oK || Cancel|




Normalization (-continued)

3. Right-click any highlighted raw data
4. Select “Normalize...”

¢ % FQIAN
¢ [ affy_2grp_Ratli34
+ W™ D0_T12_E_a DO_T12_B[Biotin]
? E M.‘E‘.EE data [ﬂlu Trornn dAETDT hdl Ti0. T4 DIDGatikl
[ Meanmed| Rename
o W8 Do_T12_E_hD0| EH View data set(s) as wide spreadsheet - datasets side by side
¢ BB rgss data [fil8 Export N
Meaniiedi .
N = Scatter plots for data

¢ M8 po_T12_c_a Do)

[ﬁ| Meanihedi m Virtual array images for data
+ W8 po_T1z_c_b D0

¢ BB MASS data [file
07 Meariedi % Rank intensity plots for data

m Actual array images for data

o W DO0_T12_D_aD0] Analysis >
‘ M [ﬁ| Normalize...
T Duplicate data set
» Library Copy data sets for pasting elsewhere

K 1D Converter
g. Gana | ikrane

Tree options...




Normalization (-continued)

e Choose normalization method

Select Normalization Method ]

2]

MeanMedian Scaling

-

" |

Mean/Median Scaling Normalization
Method (for either 1 or 2 channel data)

# Multiply each vahue by T/io where m is the mean or median of the channel data and T is the
target mean/median value option (default is 10000, Channels are scaled separately in the case
of two charmel data

Properties

# Mormalized channel data will have 2 mean/median matching the target value option.

subtract backgrounds
scaling

target value

1
Yes -
Median hd
1000.0

*For Affy data, choose
“Mean/Median Scaling”

*For 2-channel data, the default
method is “Lowess”




Gene Selection

e Highlight and Right-click the experiment.

e Select “Normalized datasets...” and click “OK”
e Right-click the highlighted normalized data

e Choose “Analysis->T-test”

¢ [ affy_Zgrp_RatU34
¢ W™ Do_T12_B_a DO_T12_E[Biotin]

¢ BH mMASS data {D0_T12_| — A OS Ta S ok
m_l MeaniMedian Sca EH view data set(s) as wide spreadsheet - datasets side by side
¢ B Co_T12_B_bDO_T12_B| Export »

7 BH MASS data {D0_T12 E & Scatter plots for data

m_l meanimedian Sca _g’f Mixed scatterplot

v Do Tz c_abo Tz T
¢ B MASS data {DO0_T12_ LA (S CEE
E_]| Mearimedian Sca m Virtual array images for data
¢ WM Do_T12_Cc_hDo_T12_Q
B %SMS Biiﬁd{ea?;; 152;; "~ Rank intensity plots for data

¢ W™ po_T1z_D_aDo_T12_O hhl BarChart

m Actual array images for data

¢ BB MASS data {D0_T12_[ Analysis b T-TestiANOWA
- I DDDTI'I'I ;ﬂe;n!gﬂgc&ia;icall: @ Normalize... ¥ T_Test with custom data options
¢ BH WAGS data (DO 12| Duplicate data sets A ANOVA with custom data options
) Meanmedian Scal Copy data sets for pasting elsewhere iy Hierarchical Cluster Analysis
[ H D2 T12_B a D2 T12_E| Report spot presence counts by sample [*a Principal Component Analysis

] Tree options...

— |




Gene Selection (-continued)

Select Dataset Group Assignments

Edit Datasets Groups Geneld's Data-Options

[ ]
@ e Groups: i + -_ ‘{'5
Swap Channels Assign to New Group || Unassign Assign to...

s57 [~ Hybridization SAMPLE 1 LABEL 1| SAMPLE 2| LABEL 2| ARRAYMNUMINSLIDE| S
5P Filter> =

1 @ Strain A Q380 |Strain A- mice 1 Cya Reference|Cy3 1 1

2z @ Strain A 1381 |Strain A- mice 2 |Cya Reference | Cy3 1 1
3 @ Strain A Q382 |StrainA-mice 3 |Cyh Reference | Cy3 1 1=

% @ Strain B Q385 |Strain B - mice 1 |Cya Reference | Cy3 1 1

5 @ Strain B Q386 |Strain B - mice 2 | CyA Feference | Cy3 1 1
L] @ Strain B Q387 |Strain B - mice 3 |Cya Reference | Cy3 1 1 z

| T | | »

2 groups, sizes =[3, 3]
T-Test
T-Test Options

(® P values from theoretical t-distribution

@ Welcht-test ) Simple t-test

 Pwvalues from permutations of group assignments

Assign the data into 2 groups
-different dose

-different time

-or different animal




Gene Selection (-

continued)

Parameters used to filter the
genes to get significant gene list

T-Test Results s w B
File Selected-Spot All-Spots
Genbank Acc| Gene Mfr 1D | LOCUSID | GEMEMAME | SPOTID F Mean G
1 AAT08277  |AAOB277_.. 285444 na H16484 0.0001 8507 |~
= AA108308 |AATDSB308_..[314856 ha 516485 0.8937 1.2235 |=
3 AA108308 |AATDB308_..[314856 na 516486 0.0166 9.2682
4 AABEAS3Y  |AABR453T_ 294964 na 516487 0.0826 8.021
5 AABE492E |AARB4929 516488 0.1536 T.ro18
(] AABB49E0  |AAGB4960_.. 516489 0.341 68608
T AABE45963  |AABBAGE3_. (293702 ha 516480 0.4595 9.6452
5 AABEA112 |AABBAT12 . [293652 na 516491 0.0814 8.8775
] AAEES152  |AABBS1S52_.. 25490 Medds 516452 011449 69591
10 AABBA3TE  |AABBSITE_.. 5164583 0.346 6.558
11 AABBSETE  |AABBSETE_.. 304805 na 516454 0.0183 9.2325
12 AABEES03  |AABBSO03_. |362862 ha 516485 0.3713 11.1139
13 AABEED3T  |AABBEO31_..[301458 na 516496 01077 70271 _—
14 AABEESTE  |AABBESTY_... 301442 na 5164587 0.9527 le—
15 AABBEETO  |AABBERTO_.. 5164588 |
16 AABBEETO  |AABBERTO_.. 51W 33842 |
17 L\L\lmumn AATO0TIR mulm na o 0 R187 ] nﬂl",l lL
1 Il »
031 genes
Significance Filtering
@ Pvalues < [0.05 | [without adjustment |v]
) Select # genes: lowest p-vals
Mean Channel Intensities > Bad Flags <= J
Fold Change > |2
Apphy Filters /
P-Value Plot | | Create Sig. Gene List | | #m HCA | | [=2 pca | | 7 Volcana Plot |

Access other analysis methods
like HCA, PCA, Volcano plot, etc.




Gene Selection (-continued)

Volcano Plot

File Selected spots Options V0|Can0 P|ot
% p={0.05 [fold={1 5 [ Color by Region -

<Ma Spat »

131 Significant, 97 Just P-Sig, 111 Just Diff-Means-Sig, 692 Non-5ig

I |

14 . | |
. | o p-sig
|—u ] | |u o
v " | B means-sig
L .
= a = .
&
% L . ““uﬂl nu e r'II:ItSIQ -
= B k']
" . p=005, 4 1
L L Lt o — — — — marked
- B o chg = 1.5
1 | 1 | 1 | 1
0 3 0 2

Difference of Groups' Mean Log2 Expression Walue




Significant Gene List
S

Create
Display
Import
Export
Delete



Significant Gene List(-cont)
-

e Create significant gene list
From T-test/Anova result B Trestross

File Selected-Spot AII-Spuis| Advanced
Set fl |ter Crlte rl a enbankAct Create significant gene list... | SPOTID 4 {13P | Mean Grp 1 | Mean Grp 2 |[Fold Change
1 MI_01347 ﬁ?,l,HiErarl:hil:al Clustering Analysi 49926 1} 6.4284 27783 13.0968 =
2 - 46938 1] -2.0418 -3.7955 337N =
3 Principal C Analysi 81247 0.0001 -1.5408 -0.7993 0.5931
eg . P_Value’ fold Change a 568 | Library search ¥ £ Gene Library -0.2051 -0.6849 1.3012
5 010924 a 5 -2.0816 1.5725 0.0397
. . . W_021304 |, Sovectin all open viewers ¥ PathwayLbrary [ngsgs 0725 (32184
to get Slgnlflcant gene ||St UgR105 UgR105_1 [18113 rnmt 83 Protein Library -0.6934 11372 0.2812
AKD18313  |AKO18313_1 To0TE0 LA E]ep) 0.242 0.0385 1.1607
4 MK_008865 [NM_D0EEE... 18776 Csh2 169805 0.0008 -0.8595 -1.748 1.8613
10 MM_019486 [NM_01948.. [56015 Q71 162758 0.000g 0.2548 -0.0529 1.2377
11 MW_008319 [MNM_D0B31.. 15898 Icami 145874 0.000% -0.1588 -0.4882 1.2564
12 Mi_021447 [MM_D2144.. 58522 Rnf30 1493205 0.001 0.4085 0.1626 1.1867
13 MI_016780 [NM_D1578... 50702 Crhill 148342 0.0011 1.2908 3.2995 0.2485
14 043759 D43759_1  [14181 Faa 156273 0.0011 5.9168 4.6198 2.4571
15 MM_010418 [MNM_01041... 15208 Hess 187161 0.0011 0.3868 0.1695 1.1625
16 AF331708  |AF331708_1/230103 Mpr2 168777 0.0012 -1.6946 0.4169 0.2314 —
Create S i g n Ifl Cant g en e I iSt 17 u::zlnamﬁn ARN413A0_1 1mmn rColdas 1|:.m11;a nnni? 78108 37087 18411 I |

20160 genes

Significance Filtering

® P Values < |without adjustment |v|
(_) Target False Discovery Rate (FDR):

1 1 1 ) Select # ith lowest p-vals:
Filter criteria cloctastos ki prestpas

Mean Channel Intensities > Bad Flags <= ’j
Fold Change >

Apply Filters
| P-Value Plot H MAQC H Create Sig. Gene List || r\JP,]‘HCA || \& PCA | \f Volcano Plot




Significant Gene List(-cont)
-

e Display/Import/Export/Delete Significant Gene List
Right-click the experiment name
select Significant Gene Lists
select Display ¢ B FRIAN

Import ¢ [ affy_2orp_F
L E D0_T1 Batch Import

Export
De?ete T E sl HF“E_““E i i
o E D0_T1 Significant Gene Lists ¢ Display
& E DO_T1 Select raw datasets... Import %
o= E D0_T1 Select normalized datasets... Export
o | po_t1| Show hybridizations spreadsheet Delete

o E D2 T1 Show possible flip-dye hybridization pairs
o E 02 T1 Expand completehy

o= E D2 _T1 Collapse completety

o H D2 _T1 Tree options...




Significant Gene List(-cont)

#F Scatterplot

e VennDiagram - get common genes from F Mixed Scatterplat
2~3 significant gene lists e i plot
Venn Diagram on LOCUSID m Wirtual Array Wiewer
[ Diagram | % Rank Intensity Plot
il Barchart
@ vennDiagrand,
@ 35 New Exp | 4| New Array Type ;
¢ [ Significant Gene Lists -
122geneNorm_Fold1.5_P0.05 123geneMASS_Fold1.5_P0.05 -t == o ;
93 91 HE 1991 withSwissprat_Pr -~
HE Locus_ID_spathway G P
G B T ¢ WM D0_T12_B_a Do_T12_p(Bi| EXROM
Clear Color BH MASS data{DO_T12_E_; Rename
3 Rename Label ¢+ W DO_T12_B_b DO_T12_B[Bi| Delete ;
Highlighted Data View. ¥ ID onty . BH MASS{DO_T12_E_b} [l VennDiagram b Manufacture ID
0=
0 Original data &~ g E;iTRAINING Locus ID %
o § FEDERICO GOODSAID Spot ID
o f FolaN | by Pathway
g5
Tool | Export Help
3
Visualizations b [ virtual Array Viewer
Quality—Cl]mrlJI ] g'f Scatter Plot
MNormalization ] #f Mixed Scatterplnt
Analysis P e MR Plot
Ereferences... kﬁ.‘ Rank |I'I'tEI‘ISi'l}" Plot
Cornwert Affy cel file to expression
135gene_PermutationP0.05F old1.5 L M il Cross-Dataset Gene Barchart...
93 : — &) YennDiagram [




Interpretation

Difference of Groups' Mean Log? Expression Walue

| .
Volcano Plot
File | Selected spots | Options
p=| Create significant gene list... :
Mo sp| ™7, Clustering Analysis
1515 Library searches 4 % Gene-Library
Select all significant spots in other open viewers ;Q Path Library
Clear Specially Hilighted Spots (green) @ Protein Library
| =" p-siy
'_u a I I,, a
LG | I reans-sig
=10 " a | Bs =,
= a| *
oL L = not sig
= B “I o,
- p=005" T
S— =7 L - — — — marked
- £ ol chy = 1.5
1 I 1 I 1 I 1
s = 0 2

Link the significant genes to
Gene Library for data
interpretation




@Snecifle Type: ‘ “ | GOFFA || W™ KEGG || W Pathart || %2 Pathways H B2 Proteins || ) Orthologene || [ chip Lib |
jlcentiank Ay G | customizeTable | Export | Moremfo.. [setectane~ [v|LinkTo .. [selectane-  [v| | [Hnew |
) UnigenelD | GENENAME DESCRIPTION SPECIES |CHROMLOCA,. [LOCUSID BIOLOGI
N Fitter= |~
© LocusID 1 Matl N-acetitransferase 1 (anlamine N-ace Rattus noregicl16p14 116631 |metabalistn
2 Tap1 transporter 1, ATP-binding cassette, suRattus norvegici 20p12 24811 defense response;immune resp
= SRR 3 Mefid ryoeyte enhancer factr 2D Rattus nonvegic| 2q34 81518
O IMAGEID % Adprt ADP-ribosyltransferase 1 Rattus norvegic| 13526 25591 protein armino acid ADP-ribosyliat 1
5 Dpvd dihydropyrimidine dehydrogenase Rattus norvegicl 2041 81656 pyrimidine base catabolism v
) GEN_ID_MFR & Maphk? mitogen-activated protein kinase ¥ Rattus narvegic| 10523 114508
4 LOCG288591 similar to transmernbrane protein indu|Rattus norvegic| 1212 288591
) GeneSymbol & Dusnb dual specificity phosphatase & Rattus norvegic| 7ol 3 116663 |cell differentiation;protein amino
9 LOC288444 | similar to heat shock protein 105 kDa §Rattus norvenici12p11 288444 & |
(| (| 10 Gstms glutathione S-transferase, mu 5 Rattus nonvesicl 2034 64352
@ Enter Searching Data: 11 Mrag neuroblastoma RAS viral iv-ras) oncog|Rattus noresicl 2034 24605 |Ras protein signal transduction;
12z Rara retinoic acid receptor, alpha Rattus norvegic| 10031 24705 regulation of anti-apoptosis;regu
o Diat diapharase 1 Rattus narvegic| 734 25035 electran transport
14 Cd44 D44 antigen Rattus norvegic|3g31 25406 |cell adhesion;defense response,
15 hat2 M-Acetyltransferase-2 Rattus norvegic|16p14 116632 |metabolism
16 LC308047 | similar to heat shock protein, DMAJ-likg Rattus norvegici1p11 308047
| |17 e et proto-oncogens Rattus norvegicl 4621 24553 |adult behavionhrain developrmer
@ 0] within resutt 18 Hzphi heat shock 27kDa protein 1 Rattus norvedic| 12012 24471
19 Mapki 4 mitogen activated protein kinase 14 Rattus norvegic| 20p12 81649 angiogenesis;protein amino aci
20 LOC363248| similar to golli-interacting protein Rattus norvegic|89g33 363248
21 Hadha hydroxyacyl-Coenzyme A detwdrogenag Rattus norveoicl Bl 2 170870 |fatty acid metabolism;metabalis
S o[22 Camlg calcium modulating ligand Rattus norvegic|17p14 a1715
Message: | |28 Cdk? cyclin-dependent kinase 7 (MO15 homiRattus norvegicl 2g12 1711580  |cell cycle cell cycle;cytokinesis;m
BT PR DR 24 CoxBaZ  |ovtochrome ¢ oxdase, subunitVla, pol Ratius norvegic| 1938 25278 |electron ransport
26 hit1 2 Metallothionein Rattus norvegic|19p12 24567 |nitric oxide rnediated signal tran
26 Hspalb heat shock 70D protein 1B Rattus norvegici20p12 294254  |responseto heat
27 LOC293981 | similar to MADH dehydrogenase (ubigy Rattus norvegic| 1954 283981
28 LOC 315994 similar to Expressed sequence AIB7 46| Rattus norvegic| 8932 315994 |
28 Map3kl mitogen activated protein kinase kinasiRattus norvegici 2g14 116867 pbr‘(gtein amino acid phosphoryati |

[

[*]

*The significant genes
are listed here in Gene
Library.

eCan search and sort
the Gene library

*There are links to
other Libraries(Kegg,
Pathart)




Interpretation (continued)

e KEGG — Kyoto Encyclopedia of Genes and Genomes
http.//www.genome.jp/kegg/

e KEGG Is a suite of databases and associated
software.

e KEGG Pathway database provides the information of
metabolic, regulatory and disease pathways; Most of

them are metabolic pathways.




Interpretation (continued)

PathArt (Jubilant) — a pathway database
*The Pathways (over 600 mammalian disease and signaling)

*The Pathways is a collection of manually curated information from
literature and public domain databases.

In ArrayTrack

Human Rat Mouse
Kegg 134 116 124
PathArt 587 151 297

»



Interpretation (continued) kegg

Genes involved Pathway name

in a pathway

Statistical
significance of the
pathway

Pathway category

/ne Map Categary Fisher P Value

Gstms / Glutathione metabalismi{mmuln480) Metabalisgm of Other Amino AcideMetah... [0.00370292 =l
Gl

Fiogs? / Prostaglandin and leukotriene metaboli . |Lipid Metabolismitetabolic pathweay 025805128

Hrmox / Parphyrin and chlarophyll metabaolismim..[Metabolism of Cofactors and Yitamins... [0.13404114

Dusph

Hsph1

hilapk?

hapkt 4

I;;[ﬁga MAPK signaling pathwayimmu04010)  |Regulatory pathway 0.00018113 =
Mras [%

hiapks

hlap 3kl
= Kegg Pathway
. - | e atnwa
Taflar2 Cylokine-cytokine receptor interaction{m... |Regulatory pathway 017855902

Tnfrsfa 1
Tnfrsfla Apoptosis{mmu0d2q 0y Regulatory pathway 0.58437738 I
IMapka Wint signaling pathway{mmui4310) Regulatory pathway 0.77999365
ITgfbr2 TiGF-beta signaling pathweay{mmu04350) |Regulatary pathway 0.55443832

hdapkt 4
IM:EKQ Toll-like receptor signaling pathway(mm  |Regulatary pathway 023520864
ICsnI-(1d Circadian rivthmimmuia s 1oy Regulatory pathway 0.117 21566

hiapk 4

Magkg Farkinson's disease(mrmuis0z Regulatory pathway 0.03671750

Gl Amyatrophic lateral sclerosis (ALSYmm... |Regulatary pathway 015056025 [+ |
Input genes = 60, 22 genes found, 38 nat found, Total 23 pathway maps.




Interpretation (continued) Kegg

Double-click a specific pathway, the pathway map will be displayed
and the genes involved in the pathway are highlighted.

MAPK SIGNALING PATHWAY

JHE and p38 MAP kinase
pathway

Serum, cytotoxic drogs,
i distion, heatshock,
ive o vgen spec s,

e |[MEF |

lipo polysacchatide,
and other streas

DA damage

ERKS Jathvay

Serum, EGE,
reactive oxyen species,

PPF3C

Proliferation,
infl

o tioy
enti-apop ocis

_ e Pmliferation,
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Physiology/disease

Statistical
significance of the
pathway

Comphnentr... Pathwiay Narne Organism |Physiolooy.[15_PHYSIO.. Pathway Ty, [Fish&F P V..
Mapk4 CCRS Mediated Pathay Mus muscu.. [Acguired |, |Disease Signaling |0.089682 | =|
IGcIc Tat Signaling Patheeay Mus muscu.. |Acquired | |Disease Signaling  |0.236507
IMapk'] 4 AGEs Signaling Patheay Mus muscu.. [Alzheimers |Disease Sighaling  |0.149044
|_h|._ﬂ:f;:::1e; Arloidheta-peptide Signal .. |Mus muscu.. [Alzheimers |\Disease Signaling  |[0.1180149
Trfrsfa IFr Signaling Pathway Mus muscu.. |Alzheimers |Disease Signaling  |0.634464 |
Ilapkt 4 LFS Signaling Pathway Mus muscu.. |Alzheimers |Disease Sighaling  |0.386674 I
IMap3k1 DR4i4 Signaling Pathuway Mus muscu.. |Apoptosis  |Physiology  |[Signaling (0064863
IMapk1 4 IGF Signaling Pathway Mus muscu..|Apoptosis  |Physiology  |(Signaling (0717471
INgfr MGF Signaling Pathuay Mus muscu.. |Apoptosis  |Physiology  |[Signaling  |(0.204750
IMede T-cell apoptosis Mus muscu.. |Apoptosis  |Physiology  [Signaling  |0.149045 |
|_r|\_n1;fpb+r<;4 TGF Beta Induced apoptosis [Mus muscu...|Apoptosis  |Physiology  |Signaling  (0.051402
(Thfrsfa THF Signaling Pathweay Mus rmuscu.. |Apoptosis  |Physiology  |(Signaling  |0.776034
Iiapk4 THFR1 Signaling Pathvway  |Mus muscu. |Apoptosis  |Physiology  [Signaling  |0.246524
I&\dpn TRAIL Mediated Apoptosis  |Mus muscu.. |Apoptosis  |Physiology  [Signaling |0.378170
IMapkH U induced Antiapoptatic P... Mus muscu.. |Apoptosis  |Physiology  |Signaling  |0.113880
ICd44 WINT Sianaling Pattraay Mus muscu.. |Apoptosis  |Physiology  |(Signaling  |0.644709
IMapk14 Interleukin Signaling Path.. Mus muscu.. |Atheroscle. |Disease Signaling  |0.926753
Jraet HGF Signaling Pathway Mus muscu...|Breast Ca... |Disease Signaling  |0.064863
Toflhr2 TGF Signaling Pathay Mus muscu...|Breast Ca.. |Disease Signaling  |0.267067
Codd CD44 Signaling Pathreeay Mus muscu... |Cell Adhe.. |Physiology  |Signaling  |0.052216
Tpaa ATR-ATH Signaling Pathway |Mus muscu. |Cell Cycle  |Physiology  [Signaling  |0.204750
M:§f3k1 Ber-Abl Signaling Patheeay  Mus muscu. |Chronic M., |Disease Signaling  [0.217718 =
Total genes =60, Found genes= 17, Found pathways= 58
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Hepoii, | Pathway Diagram

TGF Beta Induced apoptosis

O & Mus musculus
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Function | Sequence | Localization |

| Gadd45h

[12124778] : GADD45b and GADD45g are cdo2/cyclinB | kinase inhibitors with a role in 3 and G2/ cell cycle checkpoints induced by genotozic stress.
[12162804] : participation of NF -kappab in the regulation of Gadd45heta

[12372778] - are induced by acute hypertonicity in murine kidney coflecting duct cells

[12817673] : gadd45h deletion doesn't affect TNF-alpha nor cell survival

[12033707] - GADDA4S5h participates in TGF -beta-induced apoptosis by acting upstream of p38 activation

[14691480] : Gadd4Sheta is important for perpetuating cognate and inflammatory signals in T cells.

Gene Ontelogy

GO:0003735 | IEA | structural constituent of ribosome
G0:0005515 | IEA | protein hinding




Interpretation (continued) GorrFa

e Developed based on Gene Ontology(GO) database
e Grouping the genes into functional classes
e GO- three ontologies

-Molecular function: activities performed by individual gene
products at the molecular level, such as catalytic activity,
transporter activity, binding.

-Biological process: broad biological goals accomplished by
ordered assemblies of molecular functions, such as cell growth,
signal transduction, metabolism.

-Cellular component: the place in the cell where a gene product

Is found, such as nucleus, ribosome, proteasome.




Interpretation (continued)

il Go Term Cluster

Select genome:

' Human (® Mouse (' Rat
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selectistzbug Tree | Term Clustering | Al Genes | P Path Plot | I T —
0 GenBankAcc El T alli43 P=1.000000) 1z Rl
_ UnigenelD Bl [T hinlogical_process(47 P=0.002730 HE] FTGS2
B[] development(14 P=0.004792) |4 MNGFR
) LocusID :
B3 morphogenesis(d P=0 133343) bl DAO1
) SwissProtAcc [ organagenesis® P=0.045796) 18 TaP1
® GeneSymbol 3 tube morphogenesis(l P=0137460) ] g E';;':i;m
) Protein ID | ce\\ular@urphugenesws(1 P=0.546747) ] WMET
3 embryanic momhogenesis(z P=0.054143) o WEGE

= embryanic development{2 P=0.179509)
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[T cell differentiation(l  P=0.794819)

T growdhil P=0 379243)

Total submit =60, Found =49

Input Data
[ pigmentation(l P=0.146151)
;3503288444 [ regulation of development{l P=0.449407)
WAPK14 [ mesaderm development(i P=0.159033)
RARA [T physiological process(41 P=0.010023)
HADHA 3 behaviorz P=0.114910)
MEF2D 3 cellular processiad P=0583650)
HMOR 3 regulation of biological pravess(12 P=0.128288)
MET [ molecular_funcion(46 P=0122015)
Egﬁ_‘, =S| cellular_component(28 P=0999926)
BDPRT =] ﬁex{race\\ularﬁﬂ P=0.353575)
LOC288727 D exracellular space(10 P=0.235583)
LOC308047 T celiizs P=0.998897)
BACH S organelle(1n F=0.081753)
CRICT3 [ protein complex7 F=0.304521)
LOGC2333991
COXBAZ
CAMLG
PTGS? Search inTree
gi:j; Find terms ini |
E’;';ET ® GOterm (_ Gene name or gene symbol (' P Value

Search GO




Data Exploring

e Scatter Plot

plot the fluorescence intensity data of Cy3 vs Cy5 for the same array
e Mixed Scatter Plot

compare two arrays in one plot, applies to both 2-channel and 1-channel data.
e Principal Component Analysis (PCA)

PCA is a way of identifying the data patterns and highlighting the data’s
similarity and difference.

e Bar Chart

displays expression data for a single gene across multiple arrays within the
same experiment or across different experiment.

e HCA

is comprised of agglomerative methods and divisive methods that finds clusters
of observations within a data set.



Data Exploring scatter plot
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Data Exploring

e [

T-Test Results

File | Selected-Spot | All-Spots

Create Rar Chart of Spots® Expression Values Within Imvolved Experimentis) I_I_SMSEDE'T” G

1 —TEOTE G oo o -

2 AA108308  |AAT08306_.. 314856 na 516485 0.8937 12235 ||

k] AMDB308  AAT08308_.. 314856 na 516486 0.0166 9.2682

4 AABBAG3T  AABB453T_.. 284064 na 516487 0.0226 8.021

5 AMGBAG29  AMBE4029_ . 516488 0.1536 7.rma

& AABB4960  |AABS4960_.. 516489 0.341 6.8608

7 AABBA963  AABS49G3_.. 283702 na 516490 0.4585 8.6452

= AABBS112  AABSS112_.. 2083652 na 516491 0.0814 8.8775

Q AABBS152  |AABBS152_. 25480 MNedds 516492 011549 6.991

10 AMGBSITE | AABBSITE_. 516493 0.346 6.558

11 AABBSETE  AABBABTE_.. 304805 na 516494 0.0123 9.225

12 AABBEH03  AABBS903_.. 362862 na 516495 0.3713 11.11348

13 AABBBO31 | AABSED31_. 301458 na 516496 01077 7.0271

14 AABBBSTY  AABSESTOI_. 301442 na 516447 0.9537 54873

15 AABBBSTO | AABSEETO_. 516498 0.3007 3.8087

16 AABBBSTO | AABSEETO_. 516499 0.6599 3.3942 |

17 AA7QOTIE 48] 75_1%1';1 na S1RANN nA1a7 901 qla’ b |
1031 genes

Significance Filtering
® PValues < | without adjustment hd |
) Select # genes: lowest p-vals

Mean Channel Intensities > Bad Flags <= ,j
Fold Change =

Apply Filters

P-Value Plot || Create Sig. Gene List || A HCA || [+ PCA || i Volcano Plot

Bar chart

Access Bar chart from T-Test results.

Bar chart — display expression data
for a single gene across multiple
arrays in the same experiment or
across different experiments.




Data Exploring

Bar chart
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1 \ [Fio_10_c_1channel scaling|chemilu FIC_10_C_1_5F 317.693 1
2 \ |u1T_10_c_1channel Scaling| chemitu JTT_10_c_1_5J|239.5% T
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4 \ [omT_8_a_1 |chdnnel scaling|chemiLu JTT_B_A_1_44 |182.022
5 \ |oMso_10_4channel Scaling| chemitu DMSO_10_A_1_|143.453
\ [cic_10_a_1chaknel Scaling[chemiLu CIG_10_A_1_58/142.]5
\[cie_6_a 1 |chadnel Scaling|chemilu CIG_B_A_1_3H 14173
DMS0_6_C | Chanhel Scaling|Ghemilu DMSO_6_C_1_3140}232
TRO_10_#_|Chankel Scaling| Chemilu TRO_10_A_1_56128/391
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continued

Grouping multiple arrays marked in
different colors

Standard deviation bar chart for
the above groups. The bar height
represents the mean intensity,
while the T-line above the bar
stands for the value of SD. The
color for each bar echoes the color
of the bar chart at the top, in the
same order.




Data Exploring

L] Principal Component Analysis

PCA

File Analysis

BRI

Principal Component Analysis
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«Commonly used before gene selection
*To investigate the inter-sample relationship
based on the gene expression profile

ldentify the biological/technical replicates
*View the variance of a multidimensional

data

PCA 3-D view |,

-
: []Sha
Viewpoint ﬂ
| Axes ¥| D Reverse X
Choose New Color I Reverse Y
Choose Hew Shape | - Reverse Z
O% Clear Selections ¥ Show Central Axes Lines {blue)
% Select All ® Rear Grid
! | © Central Grid
| | onoGne

2D Viewer

‘| SymbolText Size



HC

Data Exploring

0.5

03

15

w17 ETReal
H15 578
H1E 508
HLE PR
H1S_0zbIsel
HIS @hrear
H1S_ELbIEa)
515706
H1S 6T
H1S_96E
PiEpaTs 2
H1S 0l

F

0071d_Z8E
007d LLE
037d_£LFsay
0071d_9 Lt 18
027d_5TEIsay
007d_i88
0071d_95E
037d_BLE
007d_£9E
007d LLE
037d_v8e
907d FZi iy




Accessing ArrayTrack

e FDA Internal:
http://weblaunch.nctr.fda.qgov/|nlp/arraytrack/index.html

http://weblaunch.nctr.fda.qov/|nlp/arraytrack/citrix/index.htmi

e FDA External:
http://edkb.fda.gov/webstart/arraytrack/index.html

*r



Technical Support

NCTRBIoinformaticsSupport@nctr.fda.gov

ArrayTrack is developed by the U.S. Food and Drug Administration, National

Center for Toxicological Research (FDA/NCTR).

FDA/NCTR reserves all rights for the software .



Thank you!

U.S. Food and Drug Administration



